The aim of this study was to determine the association between sleep duration and health status among the elderly. A population-based study was carried out with 1,418 elderly individuals using data from the health survey of Campinas, São Paulo State, Brazil (ISA-Camp 2008 
Introduction
Health status and health-related quality of life can be self-assessed using the 36-item ShortForm Health Survey . This instrument assesses different dimensions of health in individuals or populations such as the physical, emotional and social aspects of quality of life, bodily pain, mental health, vitality and general health 1 . A number of studies report a strong correlation between the health dimensions addressed by the SF-36 and the presence of health conditions and clinical symptoms 2, 3 and also suggest that self-assessment may serve to predict mortality 4 . The measurement of health status dimensions provides useful indicators of health conditions and wellbeing that may complement evaluations of illness and mortality indicators 1, 5 .
An association has been reported between sleep duration under 7 to 8 hours (considered the medium sleep duration pattern of sleep) and an increase in mortality from all causes 6, 7 , in addition to a greater prevalence of diseases such as diabetes 8 , hypertension 9 , depression 10 , rheumatic disease, osteoporosis 11 and obesity 12, 13 . Literature also suggests that good quality sleep provides for daily recovery from physical and mental stresses, improves mood, concentration and memory and reduces the risk of accidents 8, 14, 15 .
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Among the elderly population, sleep duration patterns and prevalence of sleep disorders differ between genders. Elderly men tend to sleep more 8, 16, 17 , take longer to fall asleep and remain in bed longer 8 , whereas elderly women experience a longer rapid eye movement phase 8 in spite of the tendency toward a greater frequency of sleep disorders, especially insomnia and restless legs syndrome 18, 19 . Although scarce, studies on the relationship between sleep duration and mortality and gender in the elderly have shown that risk of death increases with longer sleep patterns in men 20 and with shorter sleep patterns in women 17, 21 .
It is also reported that demographic and socioeconomic factors and health-related behavioral factors are associated with sleep duration. The percentage of men that maintain a sleep duration pattern of seven to eight hours is greater than in women. Individuals who do not work tend to sleep more. Higher levels of education and income are associated with a greater frequency of a medium sleep pattern 12, 22 . Marital status, racial differences 23, 24 and health-related behavior 22 are associated with sleep duration. Krueger & Friedman 22 found that an increase in physical activity reduces the likelihood of sleeping 9 or more hours. The prevalence of a medium sleep pattern is greater in non-smokers, whereas excessive alcohol intake is associated with short sleeppatterns 22 .
Little is known regarding the association between self-assessed health status and sleep duration. Research addressing this topic includes a study by Faubel et al. 25 who administered the SF-36 to elderly individuals in Spain. Other studies concerning this association that did not employ the SF-36 were also found 26, 27, 28 and two studies exist regarding this relationship in students 26, 27 . Other investigations have assessed the relationship between health status and sleep disorders 29, 30, 31 .
To help fill this knowledge gap regarding sleep and self-assessed health status in the elderly population, the aim of the present study was to analyze the association between sleep duration and a number of different health dimensions among elderly residents of the city of Campinas, São Paulo State, Brazil.
Materials and methods
A population-based, cross-sectional study was conducted using data from the City of Campinas Health Survey (ISA-Camp) of the urban population aged 10 years and over in Campinas, carried out in 2008 and 2009. The ISA-Camp survey was performed in two stages involving census sectors and households. In the first stage, 50 census tracts were selected with probability proportional to the number of households. The census tracts were ordered according to the percentage of heads of households holding a university education prior to the systematic sampling. Sample size was determined considering an estimated proportion of 0.50 (maximal variability in the events studied) with a 95% confidence interval (95%CI), four to five percentage point sampling error and a design effect of 2. A total of 1,000 individuals in each age group (adolescents aged 10 to 19 years; adults aged 20 to 59 years and elderly individuals aged 60 years and over) that should have been selected was increased to 1,250 to compensate for possible losses.
The number of households selected for each age group was determined using the ratio between the desired sample size and the mean number of individuals per household in each specific age group, using the Census 2000 data (http://www. ibge.gov.br). A total of 2,150 households were randomly selected for adolescents, 700 for adults and 3,900 for elderly individuals. After concluding the field survey of the selected sectors for the purpose of updating addresses, the households were randomly selected in a systematic fashion. In each household, only those individuals in the target age group were interviewed.
With respect to the group elderly individuals aged 60 years and over, the present study only analyzed data of those individuals who self-administered the questionnaire and answered the question on sleep duration, totaling 1,418 individuals. Information on the variables was obtained using a previously tested structured questionnaire administered by trained, supervised interviewers.
The dependent variables were based on the SF-36 questionnaire (version 2), which measures self-assessed health status and is made up of 36 items distributed among eight subscales: physical functioning, role-physical, bodily pain, general health status, vitality, role-emotional, social aspects and mental health. The SF-36 also allows for the assessmentof the subscales summarized in the physical component summary (physical functioning, role-physical and bodily pain) and mental component summary (role-emotional, social aspects and mental health). General health state and vitality are present in both components 1, 32 . Version 1 of the questionnaire was translated and validated for use in Brazil by Ciconelli et al. 33 , while Laguardia et al. 34 In this study, scoring of each SF-36 subscale followed the method proposed in the literature 1 . For version 2, standardized scoring is suggested normalized to the population of the United States or of the country in which the study is being conducted. As there are no normalized scores for Brazil, the decision was made to use non-standardized scores. However, the two components were constructed based on the standard for international comparison purposes using standardization established for the general population of the United States (mean: 50; standard deviation: 10), as recommended by the researchers who drafted the SF-36 1, 32 .
The main independent variable was based on the following question: "How long do you sleep for on average on weekdays and weekend days?". Answers were noted separately for weekdays and weekend days. For weekdays the response was multiplied by five and for weekend days the response was multiplied by two to calculate the weighted mean number of hours and minutes of sleep. For females, the following sleep duration categories were used: 5 or fewer hours, 6 hours, 7 to 8 hours, 9 hours and 10 or more hours. For males, the ≤ 5 and 6-hour categories were combined due to the small number of men who reported sleeping 5 or fewer hours. Analysis was performed separately for men and women, considering the reported association between gender and sleep duration 16, 22 and the strong association between gender and health status in the elderly 35, 36, 37 .
The following variables were incorporated into the regression analyses: age (continual variable); level of schooling (0 to 3, 4 to 8, 9 or more years of study); number of self-reported chronic diseases (hypertension, diabetes, heart disease, cancer, rheumatism/arthritis/arthrosis, osteoporosis, respiratory problems, repetitive strain injury, circulation problems, emotional problems/ anxiety/depression, headache/migraine, back problems, allergy, dizziness), categorized as no diseases, 1, 2, 3, 4 and 5 or more diseases; physical activity during leisure time (non-active, insufficiently active, active); smoking (never smoked, ex-smoker, smoker); and alcohol intake (never, less than once a week, once a week or more). These variables were used to reflect associations between sleep duration and health status reported in previous studies 2, 22, 38, 39 .
Categorical variables were transformed into dummy variables in order to determine the beta coefficients of each category of variables. Analysis was conducted with multiple linear regression in order to test associations between dependent variables and the main independent variable, with adjustments for confounding variables. A regression model was created for each of the eight subscales and the two components of the SF-36. Results with a p-value < 0.05 were considered statistically significant. Analysis was performed using svy commands of the Stata 11.0 program (Stata Corp., College Station, USA), taking into account the complex sample design of the study (design variables were the sampling units selected in the first stage and the weight of the sample elements).
This 
Results
A loss of 14.2% occurred among the elderly sample (6.1% refusal rate, 3.1% of the individuals were not at home and 5.0% for other reasons). Among the elderly individuals found at home, there was a 5.5% refusal rate and a loss rate of 6.9% for other reasons. Individuals who did not answer the self-administered questionnaire and the question on sleep duration were excluded (n = 96). As a result of the above selection, a total of 1,418 individuals aged 60 years and over (mean age: 69.5 years; 95%CI: 68.8-70.1) were analyzed. Mean age was 68.8 years (95%CI: 68.1-69.5) for men and 70.0 years (95%CI: 69.2-70.8) for women. Women accounted for 56.9% (95%CI: 54.4-59.4) of the overall sample. Table 1 shows that 32.4% of men and 20.4% of women had nine or more years of schooling and the percentage of women with a monthly income of four times the minimum salary was less than in men. The prevalence of five or more chronic diseases was greater in women than in men. The percentage of men sleeping ten or more hours was greater than in women. Mean SF-36 version 2 scores were higher among men for the physical component summary, mental component summary and each of the subscales, except for general health. After adjusting for age, the role-physical scale lost its statistical significance (Table 2) . Table 3 displays the mean scores for sleep duration in the male population. After adjusting for age, Model 1 revealed that, among elderly men, the mean vitality (β = -8.6), mental health (β = -8.3), and mental component summary (β = -3.9) scores were lower in individuals who slept for six or fewer hours than in those who slept for seven to eight hours. Mean scores for the mental component summary and mental health scale (β = -4.3) were lower in individuals who slept for nine hours than in those who slept for seven to eight hours. All scales and both components of the SF-36 were negatively associated with ten or more hours of sleep. The greatest differences were found for role-physical (β = -21.9), roleemotional (β = -18.5) and physical functioning (β = -18.2). After adjusting for schooling, number of chronic diseases and health-related behavior (physical activity during leisure, smoking and alcohol intake), all associations established in the Model 1 remained significant, with the exception of mental health and the mental component summary in the nine-hour sleep category and bodily pain in the ten-hour sleep category. Table 4 displays the mean SF-36 scores according to sleep duration shorter or longer than seven to eight hours (beta coefficients, results of linear regression) for the female population.
Model 1 reveals that scores for the bodily pain scale (β = -7.8) and mental component summary (β = -5.7), as well as for the subscales that made up this component (vitality, role-emotional and mental health) were lower in elderly women who slept five or less hours. Four of the eight SF-36 subscales were negatively associated with ten or more hours of sleep (physical functioning, rolephysical, vitality and mental health) as well the physical component summary. Model 2 revealed that five or less hours of sleep was negatively associated with the mental component summaryand the mental health, vitality and role-emotional scales. Mean scores for the mental health subscales were lower in women who slept for ten or more hours. 24 , and 19% of individuals aged 75 years and over sleep for nine or more hours 24 .
To our knowledge, the present investigation and the study by Falbel et al. 25 , carried out in Spain with 3,834 elderly individuals stratified by gender, are the only studies developed to date using the SF-36 to analyze the association between sleep duration and health status in an elderly population.
In the present study, sleep duration under seven to eight hours was associated with poor health status among the elderly individuals, with significant differences between genders and health domains. The categories used to analyze the association between sleep duration and health status are based on those used in studies demonstrating associations with mortality risk and the prevalence of illness 41, 42, 43 . A number of studies,especially those involving elderly individuals, also use the seven to eight-hour sleep duration category as a reference 28, 42 , whereas some other studies use the seven-hour category as a reference 25, 40 .The present study adopted the seven-hour reference category, leading to similar results.
The association between short sleep duration and poor health status was evident in both genders for the mental component, as well as for the vitality, mental health and role-emotional scale among women. These findings corroborate with those of the literature that show that sleep deprivation is associated with mood, tension and fatigue 14, 15 , especially with the advance in age 14 . The study carried out by Faubel et al. 25 found differences in mean SF-36 scores for all scale of the mental component in the adjusted analyses only in women, with a greater magnitude of association for role-emotional scale. Gangwish et al. 44 found that a higher percentage of individuals sleeping ≤ 5 hours reported depression. The results of one study involving adults in the United States demonstrate that the likelihood of depression/anxiety is greater among those with short sleep duration patterns 22 . Besides the association with emotional problems, the relationship between short sleep duration patterns and other health outcomes is also evident. A study involving a representative sample of the population aged 20 years and over in the city of Campinas, revealed an association between greater number of chronic diseases and short sleep duration patterns and no association between the same variable and long sleep duration patterns. The same study also showed that prevalence of rheumatic disease, heart disease, circulation problems, osteoporosis and back pain was higher among adults who sleep ≤ 6 hours 11 . Meta-analysis reveals that short sleep duration patterns and difficulty in initiating and maintaining sleep are predictors for the risk of developing type 2 diabetes 45 . Furthermore, an association has been found between short sleep duration and mortality 6, 7 .
Although investigations into health status and sleep duration using the SF-36 are few and far between, studies have evidenced an association between sleep problems or sleep disorders and health status. A study carried out in Brazil found that sleeping for six or less hours was strongly associated with poor sleep 11 . According to a study by Wilkelman et al. 29 , elderly individuals with restless legs syndrome obtained worse scores for the vitality and mental health scales and all scales of the mental component summary. Li et al. 30 studied 1,680 elderly individuals aged 60 and over in the Anhui province of China and found that lower vitality and general health were predictors of poor sleep. A 12-month follow-up survey involving 185 patients with rheumatic diseases (mean age: 59.4 years) reports lower scores regarding vitality and general health among those with major sleep problems in comparison to those who claimed to have no problems or only mild problems 31 .
Regarding the long sleep pattern, elderly men who slept for ten or more hours a day obtained worse mean scores for all the SF-36 scales, except bodily pain. In the study by Falbel et al. 25 , associations between health status and sleep duration of more than ten hours were only significant in the analysis adjusted for age for all scales, except for the role-emotional scale. Despite the lack of comparative studies, it is possible that work status should be considered as a factor, as reports suggest a greater tendency towards sleep duration patterns of nine or more hours among unemployed individuals 22 . Also, among elderly men, unemployment may lead to lesser social participation and greater isolation, with a reduction in self-esteem, as well as other factors that affect physical and mental health 46 . Long sleep duration patterns seem to play an important role in the relationship with health outcomes and this role is more expressive in men. A study involving 1,842 individuals aged 50 years and over carried out to determine mortality and sleep duration in a Mediterranean population, found that long sleep duration patterns were associated with a high risk of all-cause mortality and strongly associated cardiovascular mortality in men but not in women.
Among women, the association between ten or more hours of sleep and the physical functioning subscale and other scales lost significance when adjusted for chronic diseases and other variables, except for mental health.
The relevant results presented in this study were the strong associations between the short sleep with the mental dimension of the elderly in both genders; and long sleep in almost all scales, in men.
The associations between long sleep duration patterns and dimensions of health status among elderly men underscores the need for greater attention to sleep duration patterns among elderly individuals. The presence of disease is an important aspect to consider. In the present investigation, however, the analysis was controlled according to the number of chronic diseases, and individuals with physical or mental conditions were rendered incapable of answering the questionnaire and therefore excluded from the study. In a nine-year follow-up study carried out in Brazil, Castro-Costa et al. 40 found a strong association between all-cause mortality in the case of long sleep duration patterns but not in the case of short sleep patterns.
Knowledge of the association between long sleep duration patterns (more than 9 hours) and health outcomes has only recently come to light and there is a need for further studies in order to gain a better understanding of this association 47 . However, the association between short sleep duration patterns (six or fewer hours) and health is evidenced in epidemiological and laboratory studies 44, 47 . More studies are needed to clarify the association between sleep duration and self-assessed health status and other health outcomes.
It should be noted that the present study has certain limitations. The cross-sectional design addresses associations but not their causes and sleep duration may affect the health of elderly individuals or health status may lead to sleep deprivation or excessive sleep.
Although another limitation of the present study was the fact that sleep duration was self-reported, it should be noted that a number of population-based studies have used this type of information 22, 44 and other studies have indicated a good correlation between self-reported information and objective sleep measures such as actigraphy 48, 49 .
Another limitation regards the fact that the questionnaire did not provide greater details, such as the time taken to fall asleep, time spent in bed, difficulty in initiating and maintaining sleep or for how long an individual maintains his/her sleep pattern. It is also important to consider that stratifying the analysis by gender leads to decreases in the sample size in some sleep categories. However, as the overall sample involved 1,418 elderly individuals, the sample size was sufficient to detect greater than 5% differences on the SF-36 scales and three points of the components. According to the SF-36 version 2 guide 1 , assuming an alpha = 0.05 and beta = 80%, the sample size needed to detect differences ≥ 5% varies between 119 and 220 for the mental health and role-physical scales, respectively.
The present study contributes towards a better understanding of the association between sleep duration and different dimensions of selfassessed health status, physical functioning and physical, mental and social wellbeing among the elderly. As the self-assessment of health is significantly associated with clinical conditions and mortality 4, 50 , beyond the results of objective measures 5, 51 , and considers different health dimensions, studies on the association between self-assessed health and sleep duration can provide important information for health management in the elderly. The present study is one of the first to describe this association and broaden knowledge on the relationship between long sleep duration patterns and health outcomes, an area which merits further research.
With the rapid ageing of the population and considerable prevalence of chronic diseases, especially among the elderly, functionality and wellbeing measures are important tools for determining the health profile of this population and can assist in establishing actions aimed at active, healthy ageing. Moreover, understanding the association between sleep duration and selfassessed health status can contribute toward the determination of this profile.
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